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57 ABSTRACT 
A balanced transmission device having a pair of impe 
dance element mutually of an equal value and con 
nected between a pair of connecting terminals and an 
earthing point of an apparatus for superposing alternat 
ing signals on a direct current source and transmitting 
them through parallel two-wire cables. A transformer 
inserted as a high impedance source with respect to the 
apparatus for superposing and the transmitter, whereby 
the device can restrain any noise influence to realize 
smooth superposed transmission, with simpler arrange 
ment but without enlarging it. 

6 Claims, 4 Drawing Sheets 
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1. 

BALANCED TRANSMISSION DEVICE 

TECHNICAL BACKGROUND OF THE 
INVENTION 

This invention relates to a balanced transmission de 
vice which transmits such alternating current signals as 
image signals or the like as superposed on a direct cur 
rent source means through two parallel cables of tele 
phone lines, interphone lines and so on. 

DISCLOSURE OF PRIOR ART 

As the balanced transmission device of the kind re 
ferred to, there may be enumerated one disclosed in 
European Pat. No. 271,969 of S. Iwamura et al, in 
which an arrangement is so made that a unilaterally 
transmitted power is transmitted from a power supply 
end side through the two parallel cables to a power 
receiving end side, as superposed on such low fre 
quency transmission signals as speech signals bilaterally 
transmitted. In this case, in particular, means for fre 
quency modulating the transmission signals with a pre 
determined carrier frequency is provided on each of the 
power supply and power receiving end sides, and a 
source choke coil of an inductance value showing a 
high impedance with respect to the thus frequency 
modulated transmission signals is further included. 
With the foregoing known device, such relatively 

unbalanced signals as the image signal output, in partic 
ular, are to be converted into balanced signals to trans 
mit them through the two parallel cables, and again into 
the unbalanced signals to be displayed by an image 
means and to be supplied to the power receiving end 
side. In the foregoing known balanced transmission 
device, however, there has been a problem that, while 
the device can be relatively small so long as the source 
choke coil employed is the one showing a high impe 
dance with respect to the frequency modulated signals 
of at least more than 100 KHz, the entire transmission 
circuit is caused to be complicated and thereby en 
larged. 

TECHNICAL FIELD 

A primary object of the present invention is, there 
fore, to provide a balanced transmission device which 
has eliminated the foregoing problems and is capable of 
effectively preventing any external noise from entering 
without causing the entire transmission device to be 
enlarged, and of smoothly transmitting, the alternating 
current signals through the two parallel cables as super 
posed on the direct current source means. 
According to the present invention, this object can be 

attained by a balanced transmission device in which 
means for superposing the alternating current signals on 
the direct current source means to transmit them 
through the two parallel cables includes a high impe 
dance means which prevents any noise influence of 
external noise or the like, characterized in that a pair of 
impedance means mutually of an equal value are con 
nected between a pair of terminals to which the two 
parallel cables are connected and an earthing point, and 
a transformer having a pair of windings wound in the 
same direction is connected at the same polarity ends of 
the windings respectively to each of the pair of the 
terminals, at the other end of one of the windings to the 
direct current source means, and at the other end of the 
other winding of the transformer to the earthing point. 
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2 
Other objects and advantages of the present invention 

shall now be made clear in following description of the 
invention detailed with reference to embodiments 
shown in accompanying drawings. 
BRIEF EXPLANATION OF THE DRAWINGS 

FIG. 1 is a circuit diagram of the balanced transmis 
sion device in an embodiment according to the present 
invention; 
FIG. 2 is a circuit diagram of an unbalanced transmis 

sion circuit employed in the device of FIG. 1; 
FIG. 3 is a circuit diagram of unbalanced reception 

circuit employed in the device of FIG. 1; 
FIG. 4 is a circuit diagram of the balanced transmis 

sion device in another embodiment according to the 
present invention; 
FIG. 5 is an impedance characteristics diagram for 

the device of FIG. 4; 
FIG. 6 is a transmission characteristics diagram for 

the device of FIG. 4; 
FIG. 7 is a circuit diagram of the balanced transmis 

sion device in still another embodiment according to the 
present invention; 

FIG. 8 is an impedance characteristics diagram for 
the device of FIG. 7; 

FIG. 9 is a transmission characteristics diagram for 
the device of FIG. 7 
FIG. 10 is a circuit diagram of a still further embodi 

ment according to the present invention; 
FIG. 11 is an impedance characteristics diagram for 

the device of FIG. 10; and 
FIG. 12 is a transmission characteristics diagram for 

the device of FIG. 10. 
While the present invention shall now be explained 

with reference to the respective embodiments shown in 
the accompanying drawings, it should be appreciated 
that the intention is not to limit the present invention 
only to the embodiments shown but rather to include all 
alterations, modifications and equivalent arrangements 
possible within the scope of appended claims. 

DISCLOSURE OF PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, there is shown an embodiment of 
the balanced transmission device according to the pres 
ent invention, in which the device generally comprises 
a transmitter 10 and a receiver 20, which are mutually 
connected through two parallel cables 1. 
The transmitter 10 comprises a direct current source 

circuit 11, an unbalanced transmission circuit 12, and a 
transformer Tl having a pair of windings nil and n2 of 
the same number of turns and wound in the same direc 
tion. These windings inland n2 of the transformer T1 are 
respectively inserted in each line of the two parallel 
cables 1, and terminals ti and t2 of the windings inland 
n2 for connection with the cables 1 are provided at the 
same polarity ends of the windings n1 and n2. Between 
these terminals ti and t2 of the windings nil and n2, there 
are inserted two series circuits of capacitors and resis 
tors Cl, Rl and C2, R2 for blocking any direct current. 
The other end of the winding nil is connected to an input 
side of the source circuit 11 and, through a direct-cur 
rent blocking capacitor C3, to the transmission circuit 
12, whereas the other end of the winding n2 is con 
nected to the junction, i.e., middle point of the two 
series CR circuits. Further, the transmitter 10 is pro 
vided with a terminal t3 connected to an output side of 
the direct current source circuit 11, a terminal tacon 
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nected to an earthing point i.e., the junction, of the two 
series CR circuits and of the other end of the winding 
n2, and a terminal t5 connected to an input side of the 
unbalanced transmission circuit 12. In this case, the 
transmitter 10 is supplied with power by means of a 
direct current voltage applied through the terminals t3 
and t, while image signals are provided as an input to 
the terminals ta and t5. 

In addition, in the foregoing arrangement, the resis 
tors R1 and R2 of the series CR circuits are equal in 
impedance value to each other. For the unbalanced 
transmission circuit 12, more concretely, a transistor Q1 
may be employed as shown in FIG. 2. 
The receiver 20 comprises a direct current source 

circuit 21 and an unbalanced reception circuit 22, and 
includes substantially the same transformer T2 as the 
transformer Tl in the transmitter 10. Thus the trans 
former T2 has a pair of windings n3 and na wound with 
the same number of turns and in the same direction. 
These windingsng and na of the transformer T2 are also 
inserted respectively in each line of the two parallel 
cables 1, and terminals to and t1 of the windings nã and 
n4 for their connection to the cables 1 are provided at 
the same polarity ends of the windings n3 and ná. Be 
tween these terminals to and t1, there are also inserted 
two series circuits of capacitors and resistors C4, R3 and 
C5, R4 for direct current blocking. The other end of the 
winding n3 is connected to an input side of the source 
circuit 21 and, through a direct current blocking capaci 
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tor C6, to the reception circuit 22, and the other end of 30 
the winding n4 is connected to the junction point be 
tween the two series CR circuits and is also earthed. 
Further, the receiver 20 is provided with a terminal t8 
connected to an outputside of the direct current source 
circuit 21, and with a terminal t9 connected to an input 
side of the unbalanced reception circuit 22, so that a 
direct current voltage may be applied to the terminal t8 
while a television terminal, for example, may be con 
nected to the terminal t). 
Also in the foregoing receiver 20, the resistors R3 and 

R4 in the series CR circuits are mutually equal in impe 
dance value. More concretely, it is preferable that the 
unbalanced reception circuit 22 employs therein an 
emitter follower transistor Q2 as shown in FIG. 3. 

Referring next to the operation of the balanced trans 
mission device shown in FIG. 1, image signals, i.e., 
alternating current signals are transmitted through a 
path of the terminal ts- unbalanced transmission cir 
cuit 12 -> winding nil -> winding n3 -> unbalanced 
reception circuit 22-> winding nA-> winding n2, upon 
which magnetic fluxes due to the image signals at the 
both transformers Tl and T2 to cancel each other so 
that the transformers T1 and T2 do not influence the 
transmission. Further, a direct current is supplied 
through a path of the direct current source circuit 21-> 
winding ng - winding inl --> direct current source cir 
cuit 11 -> winding n2 - winding nA, upon which the 
magnetic fluxes of the transformers T1 and T2 cancel 
each other so as to prevent any magnetic saturation 
from occurring, and the transformers T and T2 also do 
not influence the transmission. 

Further, any external noise coming from the exterior 
to the two parallel cables 1 is provided as in-phase sig 
nals into the both lines of the cables 1 so as to cause an 
electric current to flow through the both windings nil, 
n2 and n?, nA. in each of the transformers T and T2 in 
the same direction so that the transformers will show a 
high impedance, while the currents due to the external 
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4. 
noise are caused to flow through the resistors Rl, R2 
and R3, R4 to the earthing points. Since the resistors 
Rl-R4 are of the same value, there is produced no po 
tential difference between the lines of the cables 1, and 
thereby the transmission system is not affected by the 
external noise. In an event where the external noise is a 
relatively low frequency, the transformers T1 and T2 do 
now show the high impedance but, as induced voltages 
in the cables 1 are not high enough, the external noise 
can be smoothly absorbed. 

Referring now to FIG. 4, there is shown another 
embodiment of the balanced transmission device, in 
which substantially the same constituents as those in the 
embodiment of FIG. 1 are denoted by the same refer 
ence numerals as those used in FIG. 1. In the present 
instance, in particular, the arrangement is so made that 
the image signals can be applied across the terminals ti 
and t2 through a transmission circuit 13 which executes 
unbalanced/balanced conversions, while input side of a 
reception circuit 23 which executes balanced/un 
balanced conversions is connected through capacitors 
C7 and C8 to the terminals 6 and 7. Since in the arrange 
ment of this embodiment the windings nil-n4 of the 
transformers Tl and T2 are not interposed in the trans 
mission system of the image signals, in contrast to the 
embodiment of FIG. 1, the transformers T1 and T2 even 
if there is flux leakage can be employed without any 
trouble. Other arrangements and functions in this em 
bodiment are the same as those in the embodiment of 
FIG. 1. 

In both of the foregoing embodiments shown in 
FIGS. 1 and 4, at high frequencies, assuming the wind 
ings nil-nk of the transformers Tl and T2 are of an induc 
tance of 0.5 mH. and the resistors Rl-R4 are of a resis 
tance value of 100 (), the resistance value denoted by a 
solid line curve as well as the reactance denoted by a 
dotted line curve are increased as shown in FIG. 5, and 
the transmission characteristics in the high frequency 
zone will not be flat as shown in FIG. 6, so that there 
may arise a demand that the device has an arrangement 
adapted for use at high frequencies. 
Now, according to another feature of the present 

invention, there is provided a balanced transmission 
device which can realize smoothly the use of the device 
in the high frequency zone. Referring here to an em 
bodiment shown in FIG. 7, substantially the same con 
stituents as those in the FIGS. 1 and 4 embodiments are 
denoted by the same reference numerals as those em 
ployed in FIGS. 1 and 4. In the present instance, in 
particular, the transmitter 10 and receiver 20 respec 
tively include a compensating circuit 14 and 24 respec 
tively, comprising a parallel circuit of a capacitor Cll or 
C12 and resistor Rll or R12, a resistor R21 or R22 con 
nected in series to an end of the parallel circuit and a 
capacitor C21 or C22 connected in series to the other 
end of the parallel circuit. The compensating circuit 14 
or 24 is inserted between a junction point of the winding 
ni to the direct current source circuit 11 or of the wind 
ing n3 to the direct current source circuit 21 and an 
earthing point. Here, it has been found that, when the 
resistors RI-R4 are of a resistance value of 200 (), the 
resistors R21 and R22 are 133 (), the resistors Rll and 
R12 are of 67 () and the capacitors Cll and C12 are of a 
capacity of 100 nP, the large increase in impedance as 
well as the large change in the transmission characteris 
tics are restrained as shown in FIGS. 8 and 9. In the 
present embodiment, other arrangements and their 
functions are the same as those in the foregoing embodi 
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ments, and the compensating circuits 14 and 24 inserted 
on opposite sides of the transformers T1 and T2 with 
respect to the two parallel cables 1 do not impair the 
blocking action with respect to external noise. 

Referring to a further embodiment shown in FIG. 10, 
substantially the same constituents as those in the FIGS. 
1 and 4 embodiments are denoted by the same reference 
numerals as those used in FIGS. 1 and 4. In the present 
instance, in particular, the compensating circuit is sim 
plified as compared with the one in the FIG. 7 embodi 
ment, and comprises a series circuit of a resistor R31 or 
R32 and a capacitor C31 or C32 and inserted between 
the junction point of the winding nil to the direct current 
source circuit 11 or of the winding n3 to the direct 
current source circuit 21 and the earthing point. Here, 
when the resistors Rl-R4 are made to be of a resistance 
value of 1 kg), the resistors R31 and R32 are of 110 () 
and the windings nil-na of the transformers Tl and T2 
are of an inductance of 0.5 mH, the impedance can be 
made substantially constant as shown in the diagram of 
FIG. 11, and the transmission characteristics can be also 
made sufficiently flat as shown in FIG. 12. 
What is claimed is: 
1. A balanced transmission device for a superposed 
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6 
impedance means, and transformer means as a high 
impedance element, the transformer means including a 
pair of windings wound in the same direction, each 
winding having corresponding polarity first and second 
ends, the first ends being connected to said terminals, 
the second end of one of said windings being connected 
to said direct current source means and the second end 
of the other winding being connected to said earthing 
point. 

2. A device according to claim 1 wherein a receiving 
circuit for executing balanced/unbalanced conversions 
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transmission with noise influence restrained by means of 25 
a high impedance, the device comprising two parallel 
cables, superposed transmission means which super 
poses alternating current signals on a direct current 
source means and transmits them through said parallel 
two-wire cables, a pair of equal value, series connected 
impedance means connected respectively between a 
pair of terminals to which said two parallel cables are 
connected and an earthing point at a junction of the 
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is connected to said terminals to which said two parallel 
cables are connected. 

3. A device according to claim 1 wherein an unbal 
anced signal transmission circuit is connected to the 
junction of the second end of said one of said windings 
of said transformer means and said direct current source 

SeaS. 

4. A device according to claim 1 wherein a compen 
sating circuit is connected between said second ends of 
both of said windings of said transformer on the side of 
said direct current source means for flattening the trans 
mission characteristics. 

5. A device according to claim 1 wherein a transmis 
sion circuit which executes balanced/unbalanced con 
versions is connected to said terminals to which said 
two parallel cables are connected. 

6. A device according to claim 1 wherein a balanced 
signal receiving circuit is connected to the junction of 
the second end of said one of said windings of said 
transformer means and said direct current source 

eans. 
xk it is 


